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A rapid reduction in environmental pressure causes decompression illness (DCI). DCI often develops in divers, compressed air workers, aviators, and astronauts \[[@B1]\], and is categorized into two pathological conditions, decompression sickness (DCS) and air gas embolism (AGE). Clinical manifestations are caused by regional gas nucleation in fat-containing tissue in patients with DCS and invasion of gas into the systemic circulation in those with AGE.

DCI with neurological symptoms is estimated to occur in 2.7 per 10,000 divers \[[@B1]\]. Serious neurological disorders in DCI are likely caused by bubbles in the blood or tissue \[[@B1], [@B2]\]. Previous reports showed that multiple ischemic lesions could be detected using magnetic resonance imaging (MRI) in divers having neurological DCI with or without neurological symptoms \[[@B3], [@B4]\]. Although brain imaging in neurological DCS has been reported by a few groups \[[@B5], [@B6], [@B7]\], the mechanisms of injury in DCS are still unclear. Here, we report 2 cases of DCS in whom MRI findings showed unique characteristics with an increase in the apparent diffusion coefficient (ADC) values.

Case 1 {#sec1_2}
======

The patient was a free diver, who repeatedly dived to a depth of 20 m. He felt chest pain, nausea, dizziness, and double vision after diving for several hours. On the following day, he was admitted to our hospital, and subsequent neurological examination revealed left abducens nerve palsy, right-sided sensory disturbance, dysmetria, and ataxic gait. Fluid-attenuated inversion recovery (FLAIR) imaging, T2-weighted imaging (T2WI), and diffusion-weighted imaging (DWI) showed multiple hyperintense lesions in the right frontal lobe, bilateral thalamus, pons, and right cerebellar hemisphere. The ADC value in these lesions was elevated (fig. [1](#F1){ref-type="fig"}). MR angiography and venography did not show any abnormalities. He was treated with hyperbaric oxygen therapy. After 2 weeks, his neurological symptoms improved and multiple lesions on MRI were attenuated (fig. [1](#F1){ref-type="fig"}).

Case 2 {#sec1_3}
======

Another free diver repeatedly dived into the sea to a depth of 25--30 m for 6 h. After diving, he felt dizziness and unsteady gait and therefore visited our hospital. Neurological examination showed left quadrant hemianopia and unstable gait. Brain MRI, including FLAIR, T2WI, and DWI, on admission demonstrated hyperintense areas in the bilateral occipito-parietal lobes. The ADC value in these lesions was increased (fig. [1](#F1){ref-type="fig"}). The patient then underwent hyperbaric oxygen therapy. After treatment for 3 weeks, his neurological symptoms disappeared and multiple hyperintense lesions on MRI were attenuated (fig. [1](#F1){ref-type="fig"}).

Discussion {#sec1_4}
==========

We presented 2 cases with cerebral DCS, in whom the MRI findings, including DWI and ADC mapping, were indicative of the presence of vasogenic edema. These findings indicate that vasogenic edema causes cerebral DCS and that MRI with DWI and ADC mapping is useful for the diagnosis of cerebral DCS.

MRI is more useful compared with other imaging modalities for the examination of patients with DCI \[[@B8]\]. Previous studies have reported that brain MRI revealed ischemic lesions in 6 out of 8 patients with AGE and focal hyperintensities in 2 out of 8 divers with DCS \[[@B8]\]. In patients with AGE, air gas occludes large arteries and causes territorial infarction. In contrast, MRI has a low sensitivity for the diagnosis of cerebral DCS not only in divers but also in aviators \[[@B9]\]. A neuropathological examination showed that DCS caused subtle and diffuse changes in the brain with no large areas of necrosis, including grossly dilated empty vessels in the white matter, small areas of focal necrosis in the gray matter, and diffusely distributed areas of vacuolation of the myelin around small blood vessels \[[@B10]\]. Quite recently, McGuire et al. \[[@B11]\] reported that U-2 pilots with occupational exposure to hypobaria showed a significant increase in lesion volume and number of white matter hyperintensities on MRI. Although these findings were observed in the chronic stage, white matter may be vulnerable to decompression.

In our 2 cases, DWI signal intensity was only slightly high, but the areas with FLAIR and T2 hyperintensity showed high ADC values. Moreover, the FLAIR, diffusion, and T2 signal abnormalities disappeared in follow-up MRI. Although ADC values increase in various pathological conditions \[[@B12]\], these findings mimicking posterior reversible encephalopathy syndrome support the idea that the underlying mechanism is vasogenic edema. During vasogenic edema, disruption of the blood-brain barrier (BBB) occurs and subsequently causes extravasation of plasma or red blood cells. Although posterior reversible encephalopathy syndrome is typically induced by specific pathological conditions such as accelerated hypertension, eclampsia, and autoimmune disorders, the present cases did not have these potential causes of vasogenic edema. Additionally, cerebral venous thrombosis could not be identified in these cases. There may be two possible ways in which decompression causes hyperpermeability in the microvasculature. Previous data showed that gas microbubbles generated from decompression and gas embolization led to endothelial dysfunction and mechanical injury of the BBB in experimental animals \[[@B13]\]. A recent report also suggested the possibility that gas microbubbles generated by decompression impaired endothelial function and caused capillary leak after inner ear DCS in a scuba diver \[[@B14]\]. Another possibility is that microbubbles or bubble-platelet aggregates in the postcapillary venules may cause stasis of capillary flow leading to disruption of the BBB.

The present cases raise the possibility that DCS and AGE can be differentiated using DWI and ADC mapping. The molecular diffusion in the affected brain tissue is facilitated in DCS but restricted in AGE. Although cerebrovascular dysfunction may occur frequently in divers without symptoms, such abnormalities are possibly detected using MRI. Recently, DCS has also been noticed in other circumstances than diving, for instance in aviators and astronauts. Therefore, further accumulation of cases is required to verify the underlying mechanisms in DCS.
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